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HIGH SENSTIVITY SATELLITE 
POSITONING SYSTEMI RECEIVER 

BACKGROUND 

Obtaining accurate position information for mobile sta 
tions, such as cellular or other wireless communication 
devices, is becoming prevalent in the communications indus 
try. Satellite positioning systems (SPS’s) such as, for 
example, the Global Positioning System (GPS) offers an 
approach to providing wireless position determination. An 
SPS user can derive precise navigation information including 
three-dimensional position, Velocity and time of day through 
information gained from satellite vehicles (SVs) in orbit 
around the earth. The signals that are received from the SVs 
are typically rather weak. Therefore, in order to determine the 
position of the receiver, the receiver must be sufficiently 
sensitive to receive these weak signals and interpret the infor 
mation that is represented by them. 
One limitation of current SPS receivers is that their opera 

tion is limited to situations in which multiple satellites are 
clearly in view, without obstructions, and where a good qual 
ity antenna is properly positioned to receive Such signals. SPS 
signals are severely attenuated in an indoor environment or 
other areas that Suffer from blockage conditions, e.g., with 
significant foliage or urban canyons. Consequently, deter 
mining a position using SPS in environments with blockage 
conditions or generally weak signals is difficult. 

SUMMARY 

A device with a satellite positioning system (SPS) receiver 
and a wireless receiver acquires a weak or attenuated SPS 
signal using long integration over multiple navigation data 
bits. To produce a stable clock signal to perform the long 
integration, an external clock signal is received from a highly 
stable source Such as a wireless communication base station, 
NTP/PTP (network time protocol, precise time protocol) 
delivered, e.g., over Ethernet backhaul, or a nearby femtocell. 
An internal oscillator is driven at a desired frequency that is 
aligned with the scaled frequency of the external clock signal 
to produce the stable internal clock signal. The SPS signal is 
received and integrated for an extended period using the 
internal clock signal. For example, a received SPS signal may 
be integrated over multiple navigation data bits using the 
internal clock at the desired frequency when, e.g., the device 
is stationary. Predicted SPS data may be received from an 
external source, e.g., through an Ethernet backhaul, and used 
to perform coherent integration. Alternatively, non-coherent 
integration may be performed. Additionally, a motion sensor 
may be used to determine if there is motion relative to the 
external clock Source or to compensate for Doppler errors in 
the external clock signal due to motion. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 illustrates a system including a device with a satel 
lite positioning system (SPS) receiver that is capable of track 
ing a weak or compromised SPS signal. 

FIG. 2 is a flow chart illustrating a method of tracking a 
weak or compromised SPS signal. 

FIG. 3 is a block diagram of an embodiment of the device, 
which may be used to track an attenuated SPS signal. 

DETAILED DESCRIPTION 

FIG. 1 illustrates an example of a system 10 including a 
device 100 with a satellite positioning system (SPS) receiver 
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2 
120 that is capable of tracking a weak or compromised SPS 
signal. FIG. 2 is a flow chart illustrating a method of tracking 
a weak or compromised SPS signal, e.g., with system 10. The 
device 100 illustrated in FIG. 1 may determine its position 
and/or be used for navigation based on, e.g., determining its 
latitude and longitude using signals from a satellite position 
ing system (SPS), which includes satellite vehicles 102. To 
achieve the required processing gain to acquire and track a 
weak SPS signal, the device 100 integrates the SPS for an 
extended period of time, illustrated schematically in FIG.1 as 
long integration block 157. System 10 resolves several factors 
that limit length of integration of the SPS signal, including 
clock stability, knowledge of the SPS encoding, and user 
motion. 
A satellite positioning system (SPS) typically includes a 

system of transmitters positioned to enable entities to deter 
mine their location on or above the Earth based, at least in 
part, on signals received from the transmitters. Such a trans 
mitter typically transmits a signal marked with a repeating 
pseudo-random noise (PN) code of a set number of chips and 
may be located on ground based control stations, user equip 
ment and/or satellite vehicles. In a particular example, Such 
transmitters may be located on Earth orbiting satellite 
vehicles (SVs) 102, illustrated in FIG.1. For example, a SV in 
a constellation of Global Navigation Satellite System 
(GNSS) such as Global Positioning System (GPS), Galileo, 
Glomass or Compass may transmit a signal marked with a PN 
code that is distinguishable from PN codes transmitted by 
other SVs in the constellation (e.g., using different PN codes 
for each satellite as in GPS or using the same code on different 
frequencies as in Glomass). 

In accordance with certain aspects, the techniques pre 
sented herein are not restricted to global systems (e.g., GNSS) 
for SPS. For example, the techniques provided herein may be 
applied to or otherwise enabled for use in various regional 
systems, such as, e.g., Quasi-Zenith Satellite System (QZSS) 
over Japan, Indian Regional Navigational Satellite System 
(IRNSS) over India, Beidou over China, etc., and/or various 
augmentation systems (e.g., an Satellite Based Augmentation 
System (SBAS)) that may be associated with or otherwise 
enabled for use with one or more global and/or regional 
navigation satellite systems. By way of example but not limi 
tation, an SBAS may include an augmentation system(s) that 
provides integrity information, differential corrections, etc., 
such as, e.g., Wide Area Augmentation System (WAAS), 
European Geostationary Navigation Overlay Service (EG 
NOS), Multi-functional Satellite Augmentation System 
(MSAS), GPS Aided Geo Augmented Navigation or GPS and 
Geo Augmented Navigation system (GAGAN), and/or the 
like. Thus, as used herein an SPS may include any combina 
tion of one or more global and/or regional navigation satellite 
systems and/or augmentation systems, and SPS signals may 
include SPS, SPS-like, and/or other signals associated with 
such one or more SPS. 
The device 100 is not limited to use with an SPS for 

position determination, as position determination techniques 
described herein may be implemented in conjunction with 
various wireless communication networks, including cellular 
towers 104 and from wireless communication access points 
106, such as a wireless wide area network (WWAN), a wire 
less local area network (WLAN), a wireless personal area 
network (WPAN), and so on. Further the device 100 may 
access online servers to obtain data, Such as satellite images, 
using various wireless communication networks via cellular 
towers 104 and from wireless communication access points 
106, or using satellite vehicles 102 if desired. The terms 
“network” and “system are often used interchangeably. A 
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WWAN may be a Code Division Multiple Access (CDMA) 
network, a Time Division Multiple Access (TDMA) network, 
a Frequency Division Multiple Access (FDMA) network, an 
Orthogonal Frequency Division Multiple Access (OFDMA) 
network, a Single-Carrier Frequency Division Multiple 
Access (SC-FDMA) network, a Long Term Evolution (LTE) 
network, a WiMAX (IEEE 802.16) network, and so on. A 
CDMA network may implement one or more radio access 
technologies (RATs) such as cdma2000, Wideband-CDMA 
(W-CDMA), and so on. Cdma2000 includes IS-95, IS-2000, 
and IS-856 standards. A TDMA network may implement 
Global System for Mobile Communications (GSM), Digital 
Advanced Mobile Phone System (D-AMPS), or some other 
RAT. GSM and W-CDMA are described in documents from a 
consortium named "3rd Generation Partnership Project’ 
(3GPP). Cdma2000 is described in documents from a con 
sortium named "3rd Generation Partnership Project 2' 
(3GPP2). 3GPP and 3GPP2 documents are publicly avail 
able. A WLAN may be an IEEE 802.11x network, and a 
WPAN may be a Bluetooth network, an IEEE 802.15x, or 
Some other type of network. The techniques may also be 
implemented in conjunction with any combination of 
WWAN, WLAN and/or WPAN. 

Referring to the flow chart of FIG. 2, in order to acquire an 
SPS signal using long integration, the device 100 receives an 
external clock signal (202). To integrate the SPS signal for an 
extended length of time, the internal clock 153 of the device 
100 should remain stable over the period of integration time, 
to ensure that the signal search is performed in the correct 
time-frequency bin. The internal clock 153 of most commer 
cial devices, however, uses a low cost oscillator, which gen 
erally does not have the clock frequency stability required for 
long integration. Thus, to generate a stable clock signal, 
device 100 uses a wireless receiver 130 to receive a highly 
accurate external clock signal from, e.g., wireless communi 
cation base stations 104 (e.g., CDMA base station, GSM/ 
WCDMA base station), wireless access points 106, or a wired 
signal such as NTP/PTP (network time protocol, precise time 
protocol) delivered via an Ethernet backhaul at wired com 
munication interface 135 in FIG. 1, or a pilot signal from a 
nearby femtocell. The external clock signal is provided to a 
frequency controller 155 that determines the frequency of the 
external clock signal (204) and scales the external clock fre 
quency to the desired frequency (206). The scaled external 
clock signal is used to drive an oscillator in the internal clock 
153 so that the frequency of the internal clock 153 is aligned 
with the more accurate scaled external clock signal (208). 

The device 100 receives a severely attenuated SPS signal 
from the satellite vehicles 102 (210). The attenuated SPS 
signal may be due to blockage conditions, such as found in 
indoor environments. To improve reception performance, the 
device 100 integrates the SPS signal for an extended period of 
time using the modified internal clock signal (214). The inte 
gration may be performed coherently or non-coherently. 

System 10 may enable coherent integration of the SPS 
signal by predicting SPS data, including the navigation data 
bits, and providing the predicted SPS data in the form of SPS 
sensitivity assistance data to the device 100 (211). As is well 
known in the art, SPS signals are typically encoded using 
meander coding, Forward Error Correction (FEC) coding, 
convolutional coding, and/or the like. In order to coherently 
integrate the SPS signal for an extended period, the device 
100 must decode the SPS signal. However, because device 
100 has not locked onto the signal, device 100 cannot detect 
information within the SPS signal itself to assist in decoding, 
Such as the navigation data bit. Accordingly, system 10 
detects the SPS signal at a location external to the device 100 
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4 
where the SPS signal is stronger. Based on the received SPS 
signal, SPS data is predicted and provided in the form of a 
SPS sensitivity assistance signal to the device 100. The pre 
dicted SPS data may be used by the device 100, for example, 
to wipe-off the navigation data modulated onto a SPS spread 
ing signal, which permits an extended coherent integration 
beyond the duration of the transmitted data symbol of the SPS 
signal (e.g., greater than 20 ms) thereby improving sensitiv 
ity. The use of SPS sensitivity assistance is described in 
general in U.S. App. No. 2010/0013702, entitled “Methods 
and Apparatuses For Requesting/Providing Sensitivity Assis 
tance Information Associated with Various Satellite Position 
ing Systems in Wireless Communication Networks', by Lin 
et al., filed Jul. 10, 2009, having the same assignee as the 
present application and which is incorporated herein by ref 
CCC. 

For example, as illustrated in FIG. 1, system 10 includes a 
location server 50, which includes a position determination 
module 52. The location server 50 is intended to represent one 
or more devices and/or one or more specific apparatuses 
therein that is/are enabled to Support, at least in part, Such 
position determination processes. The location server 50 may 
communicate directly and/or indirectly with device 100 using 
one or more wired (e.g., Ethernet backhaul) and/or one or 
more wireless communication links (e.g., wireless commu 
nication base stations 104). Hence, in certain example imple 
mentations, a location server 50 may take the form of and/or 
otherwise operatively comprise one or more wireless trans 
mitters, receivers, transceivers, one or more base stations, 
various wired and/or wireless network resources, one or more 
computing devices enabled as specific apparatuses, and/or 
other like computing and/or communication devices. The 
location server 50 may provide solicited or unsolicited SPS 
sensitivity assistance data to device 100. 
The location server 50 receives the SPS signals from sat 

ellite positioning system (SPS), which includes satellite 
vehicles 102. As is well known, the SPS signals may include 
navigation information signals and other information signals 
that are transmitted by an SPS in a native format. Based on at 
least part of the received SPS signal, the position determina 
tion module 52 predicts SPS data and produces an SPS sen 
sitivity assistance signal. Techniques for predicting Such SPS 
data are well known and is described, e.g., in U.S. Pat. No. 
6,775,802, entitled “Method, Apparatus, and System for Sig 
nal Prediction', by Peter Gaal, having the same assignee as 
the present application and which is incorporated herein by 
reference. The SPS sensitivity assistance signal is transmitted 
by the location server 50 directly and/or indirectly to the 
device 100. The SPS sensitivity assistance signal may include 
a time mark, which may be used by the device 100 to com 
pensate for delay in the reception of the SPS sensitivity assis 
tance signal by the device 100. The device 100 may use the 
received SPS sensitivity assistance signal to assist in the 
acquisition of the actual SPS signal(s), e.g., employing modu 
lation wipe-off techniques which may significantly increase 
the sensitivity of an SPS receiver. For example, the SPS 
sensitivity assistance signal may include navigation data bit 
information which is used to modulate an SPS signal. With 
knowledge of the navigation data bit, the device 100 can 
wipe-off the navigation data modulation, permitting coherent 
integration over multiple navigation data bits, which may be 
up to 30s to 120s or longer. 

If desired, non-coherent integration may be performed 
over an extended time period, which obviates the need for the 
predicted SPS data in the SPS sensitivity assistance signal 
(211) and, thus, location server 50 in system 10 (FIG. 1). 
Non-coherent integration may be performed, e.g., by squar 
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ing the SPS signal, which eliminates the navigation data 
modulated onto the SPS signal. While non-coherent integra 
tion simplifies the system 10 by eliminating the need for 
location server 50, squaring the SPS signal also reduces the 
signal to noise ratio (SNR), and thus, may require increased 
integration time relative to the coherent integration described 
above. 

Another factor that limits the length of integration is 
motion of the device 100. If the device 100 is substantially 
stationary, extended integration may be performed because 
the frequency search windows, satellite movement, Doppler 
errors due to unknown user dynamics, etc., may be more 
predictable than if the device is moving, particularly at higher 
rates of speed. Thus, motion of the device 100 may be 
detected (212), e.g., using motion/inertial sensors 140. Such 
as accelerometers, magnetometers, and/or gyroscopes, which 
provides motion related data to the device 100. In one 
embodiment, device 100 may only conduct searches for a 
SPS signals using long integration times, when the motion/ 
inertial sensors 140 indicate that the device 100 is stationary. 
Alternatively, if desired, the motion of the device 100 as 
determined from the motion/inertial sensors 140 may be used 
to compensate for any Doppler errors caused by movement of 
the device 100 with respect to the source of the external clock 
signal during a search for SPS signals. Of course, where the 
device 100 is stationary or substantially stationary, for 
example, when the device 100 is a wireless access point, 
femtocell or other such device, motion detection (212) may 
not be necessary, obviating the need for motion/inertial sen 
sors 140. 
The device 100 in system 10 may be any device capable of 

receiving SPS signals as well as an external clock signal. The 
device 100 may be stationary or semi-stationary (e.g., a fem 
tocell or access point), or a mobile station, for example. As 
used herein, a mobile station (MS) refers to a device such as 
a cellular or other wireless communication device, personal 
communication system (PCS) device, personal navigation 
device (PND), Personal Information Manager (PIM), Per 
sonal Digital Assistant (PDA), laptop or other suitable mobile 
device which is capable of receiving wireless communication 
and/or navigation signals, such as navigation positioning sig 
nals. The term “mobile station' is also intended to include 
devices which communicate with a personal navigation 
device (PND), such as by short-range wireless, infrared, wire 
line connection, or other connection—regardless of whether 
satellite signal reception, assistance data reception, and/or 
position-related processing occurs at the device or at the 
PND. Also, “mobile station' is intended to include all 
devices, including wireless communication devices, comput 
ers, laptops, etc. which are capable of communication with a 
server, such as via the Internet, Wi-Fi, or other network, and 
regardless of whether satellite signal reception, assistance 
data reception, and/or position-related processing occurs at 
the device, at a server, or at another device associated with the 
network. Any operable combination of the above are also 
considered a “mobile station.” 

FIG. 3 is a block diagram of an embodiment of the device 
100, which may be used to track an attenuated SPS signal. 
The device 100 may include a satellite positioning system 
(SPS) receiver 120 that receives signals from SPS satellites 
102 (FIG. 1) via antenna 124. Device 100 may also include a 
wireless receiver 130, which may be, e.g., a wireless network 
radio transceiver that is capable of sending and receiving 
communications to and from wireless access point 106 and/or 
communications to and from wireless communication base 
stations 104 (e.g., CDMA base station, GSM/WCDMA base 
station) via antenna 124 or a separate antenna. The device 100 
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6 
may also include an optional wired communication interface 
135, e.g., for sending and receiving signals via Ethernet or 
other wired format. The device 100 may also include motion/ 
inertial sensors 140, which may include, e.g., an accelerom 
eter, gyroscopes, magnetometers or other appropriate device, 
Such as a vehicle odometer or wheel tick sensor, e.g., where 
device is on a vehicle. The motion/inertial sensors 140 may 
assist in the determination of motion, e.g., direction and 
change in position with respect to the source of the external 
clock signal. 
SPS receiver 120, wireless transceiver 130 and motion/ 

inertial sensors 140, if used, can be coupled to and commu 
nicate with a control unit 150. The control unit 150 may 
accept and process data from SPS receiver 120, wireless 
transceiver 130, and motion/inertial sensors 140 and control 
the operation of the device. The control unit 150 may be 
provided by a processing unit 152 and associated memory 
154, and may include support hardware 156, software 158, 
and firmware 157. It will be understood as used herein that the 
processing unit 152 can, but need not necessarily include, one 
or more microprocessors, embedded processors, controllers, 
application specific integrated circuits (ASICs), digital signal 
processors (DSPs), and the like. The term control unit is 
intended to describe the functions implemented by the system 
rather than specific hardware. Moreover, as used herein the 
term “memory' may refer to any type of computer storage 
medium, including long term, short term, or other memory 
associated with the device, and is not to be limited to any 
particular type of memory or number of memories, or type of 
media upon which memory is stored. 
The control unit 150 includes a frequency controller 155, 

illustrated here as a phase-locked loop (PLL) and an internal 
clock 153, illustrated here as a variable oscillator in the PLL. 
The frequency controller 155 may receive the external clock 
signal via wireless transceiver 130, which may serve as the 
input signal to the PLL. As is well known in the art, the input 
signal of the PLL is compared to the output signal of the PLL 
in a negative feedback loop using a phase detector. The output 
signal of the phase detector controls internal clock 153, e.g., 
variable oscillator. Internal clock 153 may be coupled to 
processing unit 152. As illustrated, the feedbackpath includes 
a frequency divider 157, which may be used to functionally 
scale the frequency of the external clock signal. Of course, if 
desired, other methodologies/circuits may be used to scale the 
external clock signal and control the internal clock 153, such 
as a frequency-locked loop and/or a frequency synthesizer. 
By way of example, U.S. Pat. No. 6,928,275, entitled 
“Method and Apparatus for Compensating Local Oscillator 
Frequency Error, by Patrick, et al., having the same assignee 
as the present application and which is incorporated herein by 
reference, describes techniques for controlling the local oscil 
lator error. 
The control unit 150 may also include an integration con 

trol unit 159 which is illustrated separately from processing 
unit 152 for clarity, but may be within the processing unit 152. 
The integration control unit 159 performs the long integra 
tion, either coherently or non-coherently, as discussed above. 
For the coherent integration, the control unit 150 receives the 
SPS sensitivity assistance with the predicted SPS data view 
wireless transceiver 130, with which the processing unit 152 
may employ, e.g., modulation wipe-off techniques. The inte 
gration control unit 159 may then perform coherent integra 
tion for an extended time on the resulting SPS signal. As 
discussed above, if desired, non-coherent integration may be 
performed without requiring an SPS sensitivity assistance 
signal. 
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The device 100 may also include a user interface 160 that 
is in communication with the control unit 150, e.g., the con 
trol unit 150 accepts data from and controls the user interface 
160. The user interface 160 may include a display 162 that 
may display control menus and positional information. The 
user interface 160 may further include a keypad 164 or other 
input device through which the user can input information 
into the device 100. In one embodiment, the keypad 164 may 
be integrated into the display 162. Such as a touch screen 
display. The user interface 160 may also include, e.g., a 
microphone and speaker, e.g., when the device 100 is a cel 
lular telephone. 
The methodologies described herein may be implemented 

by various means depending upon the application. For 
example, these methodologies may be implemented in hard 
ware, firmware, software, or any combination thereof. For a 
hardware implementation, the processing units may be 
implemented within one or more application specific inte 
grated circuits (ASICs), digital signal processors (DSPs), 
digital signal processing devices (DSPDs), programmable 
logic devices (PLDs), field programmable gate arrays (FP 
GAS), processors, controllers, micro-controllers, micropro 
cessors, electronic devices, other electronic units designed to 
perform the functions described herein, or a combination 
thereof. 

For a firmware and/or software implementation, the meth 
odologies may be implemented with modules (e.g., proce 
dures, functions, and so on) that perform the functions 
described herein. Any machine-readable medium tangibly 
embodying instructions may be used in implementing the 
methodologies described herein. For example, code (e.g., 
software code) may be stored in memory 154 and executed by 
processing unit 152. Memory may be implemented within the 
processing unit or external to the processing unit. As used 
herein the term “memory” may refer to any type of long term, 
short term, Volatile, nonvolatile, or other memory and is not to 
be limited to any particular type of memory or number of 
memories, or type of media upon which memory is stored. 

If implemented in firmware and/or software, the functions 
may be stored as one or more instructions or code on a 
computer-readable medium. Examples include computer 
readable media encoded with a data structure and computer 
readable media encoded with a computer program. Com 
puter-readable medium may take the form of an article of 
manufacture. Computer-readable media include physical 
computer storage media. A storage medium may be any avail 
able medium that can be accessed by a computer. By way of 
example, and not limitation, such computer-readable media 
can comprise RAM, ROM, EEPROM, flash memory, CD 
ROM or other optical disk storage, magnetic disk storage or 
other magnetic storage devices, or any other medium that can 
be used to store desired program code in the form of instruc 
tions or data structures and that can be accessed by a com 
puter, disk and disc, as used herein, includes compact disc 
(CD), laser disc, optical disc, digital versatile disc (DVD). 
floppy disk and Blu-ray disc where disks usually reproduce 
data magnetically, while discs reproduce data optically, e.g., 
with lasers. Combinations of the above should also be 
included within the scope of computer-readable media. 

In addition to storage on computer-readable medium, 
instructions and/or data may be provided as signals on trans 
mission media included in a communication apparatus. For 
example, a communication apparatus may include a trans 
ceiver having signals indicative of instructions and data. The 
instructions and data are configured to cause one or more 
processing units to implement the functions outlined in the 
claims. That is, the communication apparatus includes trans 
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8 
mission media with signals indicative of information to per 
form disclosed functions. At a first time, the transmission 
media included in the communication apparatus may include 
a first portion of the information to perform the disclosed 
functions, while at a second time the transmission media 
included in the communication apparatus may include a sec 
ond portion of the information to perform the disclosed func 
tions. 

Although the present invention is illustrated in connection 
with specific embodiments for instructional purposes, the 
present invention is not limited thereto. Various adaptations 
and modifications may be made without departing from the 
scope of the invention. Therefore, the spirit and scope of the 
appended claims should not be limited to the foregoing 
description. 

What is claimed is: 
1. A method of acquiring a satellite positioning system 

(SPS) signal with a substantially stationary or semi-stationary 
device, the method comprising: 

receiving an external clock signal at the Substantially sta 
tionary or semi-stationary device through a wired inter 
face; 

driving an oscillator to a desired frequency that is aligned 
with a scaled frequency of the external clock signal to 
generate an internal clock signal; 

receiving an SPS signals; 
receiving predicted SPS data comprising SPS sensitivity 

assistance data through the wired interface; and 
integrating the received SPS signal over multiple naviga 

tion data bits using the internal clock signal to acquire 
the SPS signal, wherein the received SPS signal is coher 
ently integrated using the received predicted SPS data. 

2. The method of claim 1, wherein the received predicted 
SPS data includes a predicted value of navigation data bits in 
the SPS data, the method further comprising performing a 
data wipe-off of the received SPS signal using the predicted 
value of the navigation data bits. 

3. The method of claim 1, wherein the predicted SPS data 
is received through an Ethernet backhaul. 

4. A Substantially stationary or semi-stationary device 
comprising: 

a satellite positioning system (SPS) signal receiver that 
provides positioning data for the Substantially stationary 
or semi-stationary device; 

a wired interface that receives an external clock signal; 
an internal clock; 
a frequency controller coupled to the internal clock and the 

wired interface, the frequency controller driving the 
internal clock to a desired frequency that is aligned with 
a scaled frequency of the external clock signal; 

a processor connected to the SPS signal receiver and the 
wired interface, and configured to receive a signal from 
the internal clock; 

memory connected to the processor, and 
Software held in the memory and run in the processor to 

cause the processor to integrate a received SPS signal 
over multiple navigation data bits using the internal 
clock at the desired frequency, wherein predicted SPS 
data comprising SPS sensitivity assistance data is 
received by the wired interface that is coupled to the 
processor, the Software further causes the processor to 
coherently integrate the received SPS signal using the 
predicted SPS data. 

5. The device of claim 4, wherein the predicted SPS data 
includes a predicted value of navigation data bits in the SPS 
data, the Software further causes the processor to perform a 
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data wipe-off of the received SPS signal using the predicted 
value of the navigation data bits. 

6. The device of claim 4, wherein the frequency controller 
is a phase-locked loop. 

7. A substantially stationary or semi-stationary device 
comprising: 

means for receiving an external clock signal at the Substan 
tially stationary or semi-stationary device through a 
wired interface; 

means for driving an internal oscillator to a desired fre 
quency that is aligned with a scaled frequency of the 
external clock signal to generate an internal clock signal; 

means for receiving a satellite positioning system (SPS) 
signal; 

means for receiving predicted SPS data comprising SPS 
sensitivity assistance data through the wired interface; 
and 

means for integrating the received SPS signal over multiple 
navigation data bits using the internal clock signal to 
acquire the SPS signal, wherein the received SPS signal 
is coherently integrated using the received predicted 
SPS data. 

8. The system of claim 7, further comprising means for 
performing a data wipe-off of the received SPS signal using 
the predicted SPS data. 

9. A computer-readable storage medium including pro 
gram code stored thereon, comprising: 

program code to integrate a received SPS signal over mul 
tiple navigation data bits using an internal clock that is 
driven at a desired frequency based on an external clock 
signal received through a wired communication inter 
face of a Substantially stationary or semi-stationary 
device, wherein the received SPS signal is coherently 
integrated using received predicted SPS data comprising 
SPS sensitivity assistance data. 

10. A method of acquiring a satellite positioning system 
(SPS) signal with a substantially stationary or semi-stationary 
device, the method comprising: 

receiving an external clock signal with the Substantially 
stationary or semi-stationary device via a wired commu 
nication interface; 

using the external clock signal to generate an internal clock 
signal; 

receiving an SPS signals; 
receiving predicted SPS data comprising SPS sensitivity 

assistance data via the wired communication interface; 
and 

integrating the received SPS signal over multiple naviga 
tion data bits using the internal clock signal to acquire 
the SPS signal, wherein the received SPS signal is coher 
ently integrated using the received predicted SPS data. 

11. The method of claim 10, wherein the received predicted 
SPS data includes a predicted value of navigation data bits in 
the SPS data, the method further comprising performing a 
data wipe-off of the received SPS signal using the predicted 
value of the navigation data bits. 

12. The method of claim 10, wherein the external clock 
signal and the predicted SPS data are received through an 
Ethernet backhaul. 

13. The method of claim 10, wherein the external clock 
signal is a NTP/PTP (network time protocol, precise time 
protocol) signal delivered over an Ethernet backhaul. 

14. A substantially stationary or semi-stationary device 
comprising: 

a satellite positioning system (SPS) signal receiver that 
provides positioning data at the Substantially stationary 
or semi-stationary device; 
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10 
a wired communication interface that receives an external 

clock signal; 
a controller coupled to the wired communication interface, 

the controller generating an internal clock signal based 
on the external clock signal; 

a processor connected to the SPS signal receiver and the 
wired communication interface, and configured to 
receive the internal clock signal; 

memory connected to the processor, and 
Software held in the memory and run in the processor to 

cause the processor to integrate a received SPS signal 
over multiple navigation data bits using the internal 
clock signal, wherein predicted SPS data comprising 
SPS sensitivity assistance data is received by the wired 
communication interface that is coupled to the proces 
Sor, the Software further causes the processor to coher 
ently integrate the received SPS signal using the pre 
dicted SPS data. 

15. The device of claim 14, wherein the predicted SPS data 
includes a predicted value of navigation data bits in the SPS 
data, the Software further causes the processor to perform a 
data wipe-off of the received SPS signal using the predicted 
value of the navigation data bits. 

16. The device of claim 14, wherein the controller com 
prises a frequency controller that is a phase-locked loop 
coupled to an internal clock, wherein the frequency controller 
drives the internal clock to a desired frequency that is aligned 
with a scaled frequency of the external clock signal to pro 
duce the internal clock signal. 

17. The device of claim 14, wherein the external clock 
signal is a NTP/PTP (network time protocol, precise time 
protocol) signal delivered over an Ethernet backhaul. 

18. A substantially stationary or semi-stationary device 
comprising: 
means for receiving an external clock signal at the Substan 

tially stationary or semi-stationary device over an Eth 
ernet backhaul; 

means for using the external clock signal to generate an 
internal clock signal; 

means for receiving a satellite positioning system (SPS) 
signal; 

means for receiving predicted SPS data comprising SPS 
sensitivity assistance data over the Ethernet backhaul; 
and 

means for integrating the received SPS signal over multiple 
navigation data bits using the internal clock signal to 
acquire the SPS signal, wherein the received SPS signal 
is coherently integrated using the received predicted 
SPS data. 

19. The system of claim 18, further comprising means for 
performing a data wipe-off of the received SPS signal using 
the predicted SPS data. 

20. A computer-readable storage medium including pro 
gram code stored thereon, comprising: 

program code to integrate a received SPS signal over mul 
tiple navigation data bits using an internal clock that is 
generated based on an external clock signal received 
over an Ethernet backhaul of a substantially stationary or 
semi-stationary device, wherein the received SPS signal 
is coherently integrated using received predicted SPS 
data comprising SPS sensitivity assistance data received 
over the Ethernet backhaul. 

21. The method of claim 10, wherein using the external 
clock signal to generate the internal clock signal comprises 
driving an oscillator to a desired frequency that is aligned 
with a scaled frequency of the external clock signal to gener 
ate the internal clock signal. 

k k k k k 


